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Abstract

Firms heavily emphasise reducing carbon footprint, an area warranting further

improvement. This study examines carbon footprint within the context of production

scheduling. Two multi-objective scheduling problems involving economic- and

environmental-related criteria are studied: (1) a batch-processing machine scheduling

problem to minimise the total weighted tardiness and carbon footprint simultaneously;

(2) a triple-criteria scheduling problem involving of a hybrid flow shop consisting of a

batch-processing machine followed by two parallel-processing machines, in which the

shop attempts to minimise the total weighted tardiness, carbon footprint and peak

power. Since the above problems are treated as a true multi-objective optimisation

problem, decision-makers should select a solution among the trade-off solutions

provided in the Pareto-optimal set. Therefore, the non-dominated sorting-based genetic

algorithm II (NSGA-II) is implemented, which identifies the set of approximate efficient



 

We Care About Your Privacy

We and our 912 partners store and access personal data,

like browsing data or unique identifiers, on your device.

Selecting I Accept enables tracking technologies to support

the purposes shown under we and our partners process data

to provide. Selecting Reject All or withdrawing your consent

will disable them. If trackers are disabled, some content and

ads you see may not be as relevant to you. You can

resurface this menu to change your choices or withdraw

consent at any time by clicking the Show Purposes link on

the bottom of the webpage .Your choices will have effect

within our Website. For more details, refer to our Privacy

Policy. Here

We and our partners process data to provide:

Use precise geolocation data. Actively scan device

h t i ti f id tifi ti St d/

I Accept

Reject All

Show Purpose

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/subjects/engineering-and-technology
https://www.tandfonline.com/tprs20
https://www.tandfonline.com/loi/tprs20
https://www.tandfonline.com/toc/tprs20/52/2
https://www.tandfonline.com/toc/tprs20/52/2
https://www.tandfonline.com/journals/tprs20
https://www.tandfonline.com/author/Liu%2C+Cheng-Hsiang
https://www.tandfonline.com/author/Huang%2C+Ding-Hsiang
https://doi.org/10.1080/00207543.2013.825740
https://www.tandfonline.com/action/clickThrough?id=5933&url=%2Fr%2Fsubjectsample-engineeringtechnology&loc=%2Fdoi%2Fabs%2F10.1080%2F00207543.2013.825740&pubId=46339422&placeholderId=1074&productId=1833
https://www.tandfonline.com/doi/full/10.1080/00207543.2013.825740?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1080/00207543.2013.825740?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1080/00207543.2013.825740?scroll=top
https://www.tandfonline.com/doi/citedby/10.1080/00207543.2013.825740?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1080/00207543.2013.825740?scroll=top
https://www.tandfonline.com/doi/permissions/10.1080/00207543.2013.825740?scroll=top
https://www.tandfonline.com/doi/abs/10.1080/00207543.2013.825740
https://www.addtoany.com/share#url=https%3A%2F%2Fwww.tandfonline.com%2Fdoi%2Fabs%2F10.1080%2F00207543.2013.825740&title=Reduction%20of%20power%20consumption%20and%20carbon%20footprints%20by%20applying%20multi-objective%20optimisation%20via%20genetic%20algorithms%3A%20International%20Journal%20of%20Production%20Research%3A%20Vol%2052%2C%20No%202
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.informa.com/privacy-policy/


Related Research Data

Metaheuristic multiobjective optimisation approach for the scheduling of multiproduct

batch chemical plants

Source: Journal of Cleaner Production

A framework to minimise total energy consumption and total tardiness on a single

machine

Source: International Journal of Sustainable Engineering

Focusing in by-product recovery and waste minimization in batch production

scheduling

Source: Computers & Chemical Engineering

Environmentally benign manufacturing: Observations from Japan, Europe and the

United States

Source: Journal of Cleaner Production

An efficient constraint handling method for genetic algorithms

Source: Computer Methods in Applied Mechanics and Engineering

A New Shop Scheduling Approach in Support of Sustainable Manufacturing

Source: Unknown Repository

Optimization and Approximation in Deterministic Sequencing and Scheduling: a Survey

Source: Unknown Repository

Calculation of optimum cutting parameters based on minimum energy footprint

Source: CIRP Annals

A new approach to scheduling in manufacturing for power consumption and carbon

footprint reduction

Source: Journal of Manufacturing Systems

schedules to both multi-objective scheduling problems. Moreover, an adaptive multi-

objective genetic algorithm (AMGA) is developed to generate the reference Pareto front,

which validates the results that are obtained using NSGA-II. Results of this study

demonstrate both the effectiveness of AMGA in converging to the true Pareto-optimal

set and the efficiency of NSGA-II.

Keywords:

scheduling carbon footprint total weighted tardiness multi-objective genetic algorithms

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.jclepro.2006.08.028&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F19397030802257236&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0098-1354%252894%252980045-6&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.jclepro.2003.10.004&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0045-7825%252899%252900389-8&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252F978-3-642-19692-8_53&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0167-5060%252808%252970356-x&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.cirp.2011.03.088&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.jmsy.2011.08.004&type=Scholix
https://www.tandfonline.com/keyword/scheduling
https://www.tandfonline.com/keyword/carbon+footprint
https://www.tandfonline.com/keyword/total+weighted+tardiness
https://www.tandfonline.com/keyword/multi-objective+genetic+algorithms


Integrating carbon footprint into supply chain management: the case of Hyundai Motor

Company (HMC) in the automobile industry

Source: Journal of Cleaner Production

Sustainability provisions in the bus-scheduling problem

Source: Transportation Research Part D Transport and Environment

Methods for Integrating Energy Consumption and Environmental Impact

Considerations into the Production Operation of Machining Processes

Source: Chinese Journal of Mechanical Engineering

A fast and elitist multiobjective genetic algorithm: NSGA-II

Source: IEEE Transactions on Evolutionary Computation

Multicriteria scheduling

Source: European Journal of Operational Research

Non-dominated sorting genetic algorithm-II for robust multi-objective optimal reactive

power dispatch

Source: IET Generation, Transmission & Distribution

Operational methods for minimization of energy consumption of manufacturing

equipment

Source: International Journal of Production Research

Environmental impact considerations in the optimal design and scheduling of batch

processes

Source: Computers & Chemical Engineering

Scheduling a batching machine

Source: Journal of Scheduling

Mathematical model and genetic optimization for hybrid flow shop scheduling problem

based on energy consumption

Source: Unknown Repository

Impact of closed-loop network configurations on carbon footprints: A case study in

copiers

Source: Resources Conservation and Recycling

 

Linking provided by  

Related research 

Recommended articles Cited by 

87

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.jclepro.2011.03.010&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.trd.2008.11.001&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3901%252Fcjme.2010.04.428&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1109%252F4235.996017&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.ejor.2004.07.011&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1049%252Fiet-gtd.2010.0105&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207540701450013&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fs0098-1354%252896%252900319-5&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252F%2528sici%25291099-1425%2528199806%25291%253A1%253C31%253A%253Aaid-jos4%253E3.0.co%253B2-r&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1109%252Fccdc.2008.4597463&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.resconrec.2011.07.001&type=Scholix
https://scholexplorer.openaire.eu/


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2025 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 01072954 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://bsky.app/profile/tandfresearch.bsky.social
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

